paths will branch out, and the law mentioned above, that currents will pass through all of these paths, and in direct proportion to the difference of pressure existing at any moment between the ends of the respective paths, holds good, and is of considerable importance. Further, it appears to him that it should be possible to measure the difference of pressure existing at different points or surfaces on the outside of and within the body, and to approximately estimate the strength of the current that will pass between those points or surfaces when a given difference of pressure exists between two points on the surface of the body.
The difference of electrical pressure between the two surfaces of a membrane may be of considerable importance, in view of its effect, as will be explained, on the osmotic pressure at the membrane.
Before passing on another point had better be mentioned, as its importance is quite equal to that of the law enunciated above. The difference of pressure which governs the operation of the law is the net, or algebraical, sum of all the differences of pressure existing between the two points. The The strength of the electric current passing, upon which many of the phenomena of electricity depend, varies inversely as the resistance offered to its passage, and the resistance itself depends directly upon the length of the conductor through which the current is passing, and inversely upon its sectional area. It depends also upon the substance of which the conductor is composed, and upon the physical conditions present. The above must be taken in the widest sense, th? resistance of any part of the body through which the current passes being subject to this law. It should also be noted that the passage of the current through a conductor frequently alters its resistance. Thus, in the case of the skin, the heat developed by the passage of the current at the electrodes increases the resistance offered by drying up the moisture present. The extreme case of this is where men have owed their lives to the fact that the arc formed between portions of their bodies, and a conductor with which they had come into contact, has cauterised the skin, and has so increased th? resistance to the current that sufficient to do permanent injury could not pass. The ohm is the unit of resistance. It is the resistance offered by a certain column of mercury; that offered by other bodies is referred to thus, as a standard.
Generation of Heat.
Whenever a current of electricity passes through any substance, heat is generated, directly in proportion to the square of the pressure available at the points where the current enters, and where it leaves the substance, and inversely as the resistance offered by the substance. The formula is often given as the heat generated is proportional to the square of the current passing multiplied by the resistance. This formula is also true, but the first rule, it appears to the writer is the most useful, as it enables the surgeon, for instance, to judge the effect of adding cells to a battery used for heating a cautery. The pressure used in the calculation, it will be understood, must be that existing when the current is passing. This is sometimes lower than that measured when no current is passing, and is always so with batteries. The law applies equally to pressures arriving at points in the tissues, as to pressures on the surface of the skin. The number of heat units generated in any conductor by the passage of a current may be calculated by dividing either of the formula; given above by 17'58, the pressures and resistances being in volts and ohms, and the rise in temperature may also be calculated, approximately, by bringing the specific heat of the substance into the equation.
Electrolysis. 
